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I Continuing the series of features on packaging related topics in advanced semiconductors, we report on SEED 
a new ESPRIT project to investigate the thermal characterization of electronic parts. The project's aim is more 
reliable pr.oducts from reduced thermal stress, the principal cause of failure in modern electronics systems includ- 
ing those based on compound semiconductors like GaAs. 
R 
ecently, an important new 
roject has been added to the 
SPRIT programme: SEED 
which stands for 'supplier evaluation 
and exploitation of DELPHI', where 
DELPHI stands for Development of 
Libraries of Physical models for an 
Integrated design environment. 
DELPHI was an ESPRIT project 
which was successfully completed in 
November 1996. 
SEED is intended to assist compo- 
nent manufacturers in providing 
useful thermal models to customers. 
The principal objective of SEED is 
to help produce more reliable elec- 
tronics-based products. It will achieve 
this by reducing the thermal stress- 
ing which is the principal cause of 
failure in modem electronics systems. 
These comprise: 
• The double cold plate method 
(Figure 1) - -  where the compo- 
nent is clamped between two 
temperature-controlled col  plates. 
This flexible system enables 
many different operating environ- 
ments to be simulated with a 
single piece of experimental 
equipment:. 
Thermal models 
The SEED project consortium 
includes Philips Semiconductors, 
Siemens and SGS-Thomson and 
began in April this year. The other 
SEED Partners are: Alcatel-Bell and 
Thomson CSF both of whom who 
are customers of the component  
manufacturers; and Flomerics who is 
the Coordinating Partner. Each 
company will produce compact her- 
mal models of their components by 
applying thermal characteristics 
from new thermal characterization 
techniques from the DELPHI 
program. 
Figure 1. ESPRIT project DELPHI methodologies consist of two novel experimental methods 
known as the Double Cold Plate (DCP) method (shown here) and ;the Submerged Double Jet 
Impingement (SDJI) method (Figure 2) which are used for measuring the thermal characteristics 
of single-chip packages. 
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Figure 2. The DELPHI project Submerged 
Double Jet Impingement (SDJI) method 
which is used for measuring the thermal 
characteristics of single-chip packages. 
* Submerged ouble jet impinge- 
ment method where the compo- 
nent is immersed in fluid and 
subjected to fluid jets on both 
sides. This will produce the high- 
est possible heat-transfer coeffi- 
cient on the surface of the part 
and also removes uncertainties 
associated with contact resistance 
between solid surfaces. It enables 
a useful extreme point to be 
achieved for calibration 
purposes. 
• Mathematical reduction. First a 
detailed thermal model of 
the component is made and 
experimentally validated by the 
previous two methods. Then a 
'compact' thermal model based 
on a resistor network is derived, 
using mathematical reduction 
method to provide the 'best fit' 
values for the thermal resistors. 
In the long-term SEED will make 
electronic equipment more reliable 
through the supply of pre-validated 
thermal models of components to 
designers. 
Component 
evaluation 
The project is being co-ordinated by 
Flomerics, a specialist supplier of 
thermal modelling software. Project 
Co-ordinator John Parry said that 
"We are working closely with both 
European and US standards commit- 
tees such as the Electronic Industry 
Association (EIA) and Japanese Elec- 
tronic Des!gn Engineering Council 
(JEDEC) to achieve full-scale indus- 
try adopdon of this new method as 
soon as possible. 
"Equipment makers know very 
well the functional and reliability 
problems that can result from over- 
heating of components and there is 
great demand for accurate validated 
thermal models as provided by the 
SEED methodology." 
The role of the three component 
manufacturers will be to evaluate the 
methodologies developed in the 
earlier ESPRIT project, DELPHI. 
These methodologies consist of two 
novel experimental methods known 
as the Double Cold Plate (DCP) 
method and the Submerged Double 
Jet Impingement (SDJI) method 
which are used for measuring the 
thermal characteristics of single-chip 
packages (Figure 2). 
Each component-manufacturer 
partner will select six species (e.g. 
quad flat packs (QFP), or ball grid 
arrays (BGA), etc.) of electronic 
parts of special interest to them, and 
for each species at least two designs 
which differ from one another in 
respect of die size or lead count, etc. 
These partners will manufacture 
these parts and then measure them 
in the DCP and the SDJI equipment. 
The thermal behaviour of these 
parts will simultaneously be model- 
led by the techniques developed in 
the DELPHI project. Initially, this 
modelling work will be done by 
Flomerics, but during the course of 
the project this modelling technol- 
ogy will be transferred tothe compo- 
nent manufacturer partners. 
Validated thermal 
models 
Subject to the evaluation of the 
methodologies being successful, the 
component manufacturers will 
adopt the technologies. This means 
that they will be able to supply exper- 
imentally-validated thermal models 
of the parts they make to their 
customers (like Alcatel and Thom- 
son). These customers will use these 
validated thermal models in the eval- 
uation of the thermal behaviour of 
the electronic systems they build 
using programs like the Flomerics' 
FLOTHERM software which 
performs thermal analysis at the 
component-, board- and system-level 
(Figure 3). 
Contact: Dr MichaelJ. W. ReyneU, 
Director of Marketing, Flomerics Ltd, 81 
Bridge Road, Hampton Court, KT8 
9HH, UK. 
Figure 3, The use of "compact' models for the key components in the thermal analysis of this laptop computer produced almost identical 
predictions for junction temperature more than ten times faster than with detailed models. Both calculations were performed using FLOTHERM 
software from Flomerics. FLOTHERM solves simultaneously for the combined effects of convection, conduction and radiation. According to 
Flomerics, FLOTHERM has an 85% market share for thermo-fluid simulation in the electronics industry. 
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